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(54) MULTI-WIRE CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a 
wiring density without connecting fault, 
even in the case of wire swimming by 
incorporating a major axis and a minor axis 
in a flat surface shape of a via hole of at 
t 1 least one position. 

C SOLUTION: A flat surface shape of a via 

| hole for connecting an insulator - coated wire 

* N y iv 1S accom P ame d with both a minor axis and a 

j ]^ \ | major axis. Thus, even in the case of wire 

is is swimming, the wire can be surely connected. 

Also, an angle of 45 or 90° is formed 
between a wiring direction of the wire for 
connecting to the via hole and a long axis 
direction of a flat surface shape of the via 
hole to further effectively connect the wire. 
When the wiring direction of the wire 
adjacently wired to the via hole is parallel to 
the direction of the major aixes of the via hole, an interval of the via holes is 
increased to enhance a density of insulating coating to be wired. As the flat 
surface shape of the via hole 1 accompanied with both the long axis 2 and the 
short axis 3, an elliptical circle or the like is suitable. 



[Claim(s)] 

[Claim l]A multi-wire wiring board with which it has the following, and at 

least one layer of a conductor pattern layer is the multi-wire wiring board 

formed with a pre-insulation wire, and plane shape of at least one viahole is 

characterized by having a minor axis and a major axis. 

An insulating layer. 

Two or more conductor pattern layers. 

A viahole which electrically connects between conductor pattern layers. 
[Claim 2]The multi-wire wiring board according to claim 1 with which plane 
shape of a viahole connected to a pre-insulation wire is characterized by 
having a minor axis and a major axis. 

[Claim 3]The multi-wire wiring board according to claim 2 with which the 
direction of wiring of a pre-insulation wire connected to a viahole and a major 
axis direction of plane shape of this viahole are characterized by making an 
angle of 45 degrees or 90 degrees. 

[Claim 4]It is a multi-wire wiring board given in either among Claims 1 -4, 
wherein the direction of wiring of a pre-insulation wire by which wiring was 
adjoined and carried out to a viahole and the direction of a major axis of this 
viahole are parallel. 

[Claim 5]It is a multi-wire wiring board given in either among Claims 1 -4, 
wherein form with a minor axis and a major axis is an ellipse. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a multi-wire wiring board. 
[0002] 

[Description of the Prior Art]Especially the tendency of the miniaturization of 
the size in several kinds of electronic parts and the increase of terminal 
density is remarkable in recent years. The terminal of an LSI package For 
example, a quad flat package, (it is hereafter called QFP.) ■■ a ball grid array 
from what is located in a line with one straight line like. (It is hereafter called 
BGA.) It is changing to what is located in a line in all directions [, such as chip 
size packaging (henceforth CSP), ], and 1.27 mm to 1.0 mm, 0.8 mm 0.5 more 
mm, and the narrowing also of the terminal pitch are being enhanced. In order 
to mount such parts, a printed wired board also needs to attain much more 
increase of wiring density. 

[0003]By the way, the multi-wire wiring board which used the pre-insulation 
wire for wiring required for the US,4,097,684,B gazette, the US, 3,646, 572,B 
gazette, and the US,3,674,914,B gazette as a printed wired board of wiring 
density is indicated. Since this multi-wire wiring board forms an adhesion 
insulating layer on an insulating substrate or an inner layer circuit board, a 
hole is made so that a pre-insulation wire may be fixed on it and the pre- 
insulation wire of a part to connect may be cut, and plating metal is formed in 
a hole wall, Since it is possible to cross and wire a pre-insulation wire, and the 
thickness of an adhesion insulating layer, conditions when it fixes, etc. can be 
controlled and the distance of an inner layer circuit and a pre-insulation wire 
can be controlled, a characteristic impedance and the electric characteristic of 
a cross talk can also be satisfied. 

[0004]In order to increase further the wiring density of this multi-wire wiring 
board, JP,62-92495,A, JP,62-92495,A, the US,4,500,389,B gazette, In the 
US,4,541,882,B gazette, the US,4,544,442,B gazette, and the US,4,602,318,B 
gazette. Performing plating is indicated after exfoliating hole processing which 
serves as a viahole by a high energy beam like a laser beam after forming an 
adhesion insulating layer in an inner layer circuit board and fixing a pre- 
insulation wire, and the pre-insulation of the circumference of a pre-insulation 
wire connected by the viahole. Thereby, the non-penetrating viahole of the 
minute diameter could be formed easily and it became possible to increase 
further the wiring density of the direction of a flat surface (xy), and the 
direction of board thickness (z). 
[0005] 

[Problem to be solved by the invention]It is impossible however, to disregard 
the phenomenon of wire swimming as the path of a viahole is made small. 
Wire swimming is a move phenomenon of the pre-insulation wire by which it is 
mainly generated at the process of shaping unification, and is a phenomenon 
peculiar to a multi-wire wiring board. This wire swimming may cause faulty 
connections, such as un-connecting with a pre-insulation wire and a viahole 
(opening), and a short circuit (short circuit) of a pre-insulation wire and a 



contiguity viahole. Since it generates at random and the directions of 
movement differ for every wire, methods, such as scaling amended with the 
degree of shrinkage of the offset which always amends fixed movement 
magnitude, or a fixed rate, cannot be used for them. Therefore, as the diameter 
of a viahole is shown in drawing 5 , even if it needs the viahole lb with a small 
diameter, for example, Even if it moved to the maximum by wire swimming, 
the viahole la with a large diameter had to be formed, the pre-insulation wire 
which can carry out wiring to a periphery by this decreased, and it had become 
the hindrance of the increase in wiring density so that it could connect 
certainly. 

[0006]An object of this invention is to provide the multi-wire wiring board 
which does not produce a faulty connection even if wire swimming arises, and 
enables the increase in wiring density. 
[0007] 

[Means for solving problem]The multi-wire wiring board of this invention An 
insulating layer and two or more conductor pattern layers, It has a viahole for 
which between conductor pattern layers is electrically connected, and at least 
one layer of a conductor pattern layer is the multi-wire wiring board formed 
with the pre-insulation wire, and the plane shape of at least one viahole has 
the minor axis 3 and the major axis 2, as shown in drawing 1 . 
[0008] 

[Mode for carrying out the invention]In this invention, even if wire swimming 
shall have had the minor axis and the major axis in the plane shape of the 
viahole connected to the pre-insulation wire, connection can be ensured, and it 
is desirable. It can ensure connection that the direction of wiring of the pre- 
insulation wire connected to the viahole and the major axis direction of the 
plane shape of this viahole make the angle of 45 degrees or 90 degrees, and it 
is still more preferred. 

[0009]If the direction of wiring of the pre-insulation wire by which wiring was 
adjoined and carried out to the viahole, and the direction of the major axis of 
this viahole are parallel, the interval of a viahole and a viahole becomes large, 
can raise the density of the pre-insulation wire which can carry out wiring, 
and is preferred. 

[00 10] As plane shape having a major axis and a minor axis, as shown in 
drawing 1 , an ellipse etc. are preferred. The high energy beam and drill like a 
laser beam can perform processing of such a viahole of plane shape. In 
processing by a high energy beam, the opening of this form where it had the 
major axis and the minor axis is formed in copper foil of the part which 
performs hole processing beforehand by photo lithography, and the method of 
irradiating with the high energy beam of a larger path than a major axis from 
the upper part is suitable for it. When a drill performs hole dawn, it can form 
by repeating and moving the usual hole processing operation to one way. 
[001l]Methods, such as plating which forms metal thin films, such as copper, 
nickel, gold, and solder, in the wall surface and the bottom of a hole, the 
method of filling up the inside of a hole with conductive resin, etc. can be used 



for conductor formation of a viahole. Restoration of conductive resin can be 
performed by methods, such as screen printing, the curtain coat method, and a 
dip method. Conductive resin contains a conductive particle in resin. As for the 
resin, what has the characteristic equivalent to the insulating layer of a 
multilayer board is preferred, for example, an epoxy resin, polyimide resin, etc. 
are suitable, as a conductive particle, the coat of the metal thin film was 
carried out to the metal -particles surface - it can use. 
[0012]The absolute value of a major axis and a minor axis may be set up 
arbitrarily. As a result of examination, the one longer than the distance 
between the conductor pattern layers to connect of the length of a major axis is 
preferred, and this invention persons have acquired the knowledge that 
connection reliability falls, by the length below the distance between the 
conductor pattern layers to connect. 

[0013]The angle of the direction of a drawer of a wire and the direction of a 
major axis to accomplish may be set up arbitrarily. The example of the area 
array part article with a terminal was shown in drawing 2 on the tetragonal 
lattice 14. The major axis direction of the direction of the wire 4 of a drawer of 
the ellipse-like viahole 1 corresponds with a lattice direction or other diagonal 
directions in accordance with the diagonal direction of a mounting terminal 
lattice. Therefore, the angle of the direction of a drawer of the wire in this case 
and a major axis direction to accomplish will be 45 degrees or 90 degrees. 
[0014]The resin which can generally be obtained can be used for the insulating 
material used for the multi-wire wiring board of this invention as an object for 
multilayer boards, and an epoxy resin, polyimide resin, BT (bismaleimide 
triazine) resin, polyamide imide resin, polyphenylene ether resin, etc. are 
preferred for it. These insulating materials may contain various kinds of 
additive agents and reinforcement which control various characteristics, such 
as mechanical properties, such as the thermal characteristics, such as 
electrical properties, such as a dielectric constant and a dielectric dissipation 
factor, thermal conductivity, and calorific capacity, or an elastic coefficient, and 
a coefficient of thermal expansion. The kind of insulation material and the 
kind of the additive agent which carries out entailment there, or reinforcement 
may be set up the whole layer according to the purpose. 

[0015]The pre -insulation wire which forms a conductor pattern layer must use 
for the circumference of a metal wire the pre -insulation wire in which the coat 
of resin was formed. The construction material of a metal wire has preferred 
copper. Various kinds of metal which controls the characteristics, such as a 
pace of expansion and breaking strength, may be added. As for the 
construction material of the resin membrane used for pre -insulation, what has 
the characteristic equivalent to the adhesion insulating layer of a multilayer 
printed wiring board is preferred, and an epoxy resin, polyimide resin, 
polyamide imide resin, etc. are preferred for it. These may contain add-in 
material, reinforcement, etc. Resin membrane can be made into the structure 
of a double layer according to the purpose. 
[0016] 



[Working example]An example of the multi-wire wiring board of this invention 
is shown in drawing 3 . The conductor pattern layer 9 which formed this multi- 
wire wiring board in the surface with 12 micrometers of copper foil, and 12 
micrometers of plating copper, The adhesion insulating layer 1 1 formed in the 
inside by 100 micrometers-thick polyamide-imide-resin film two-layer, The 
conductor pattern layer 4 formed with the pre-insulation wire between them, 
and the conductor pattern layer 10 formed inside the insulating layer 11 with 
35 micrometers of copper foil, and 24 micrometers of plating copper, The 
insulating layer 12 of the core formed in the inside by glass tissue polyimide 
resin is formed, and it has the viahole 13 which connects between the 
conductor pattern layers 10, and the viahole 1 which connects between nine 
with the conductive pattern 4. The inside of the viahole 13 is closed with the 
epoxy resin. The terminal pattern (one fourth of patterns is shown in drawing 
2.) for mounting CSP which has a total of 64 terminals beside [ eight ] eight 
length put in order in a 0.6 -mm pitch is formed in the surface. The length of 
0.3 mm and a minor axis of the length of the major axis of the plane shape of a 
viahole is 0.1 mm. This multi-wire wiring board was produced in the procedure 
shown in drawing 4 . 

a. MCL-I-671 (the HITACHI CHEMICAL CO. LTD. make.) which is the 
polyimide resin copper clad laminate 101 with a thickness [ with 35- 
micrometer-thick copper foil to both sides ] of 0.8 mm as shown in drawing 4 
(a) The through hole 102 was formed in the required part of a trade name with 
NC hole dawn machine, and a 12-micrometer plating copper film was formed 
all over the inside of a hole with non-electrolytic copper plating. 

b. As shown in drawing 4 (b), after being filled up with the ink 103 made of an 
epoxy resin into the hole by screen-stencil and carrying out dry hardening, a 
12-micrometer plating copper film was formed in the whole surface with 
nonelectrolytic plating. 

c. As shown in drawing 4 (c), the patterning of the double- sided copper was 
carried out to required form, and it was considered as the inner layer circuit 
board 104. 

d. As shown in drawing 4 (d), a 100-micrometer-thick polyamide-imide-resin 
film is laminated to both sides of the inner layer circuit board 104, 0HAW- 
HMW (the Hitachi Cable, Ltd. make, trade name) which is the pre-insulation 
wire 105 0.06 mm in diameter on it was pasted up with NC wiring machine, it 
fixed, and the conductive pattern was formed. 

e. As shown in drawing 4 (e), on both sides of the inner layer circuit board 
which fixed the pre-insulation wire. It allotted and the polyamide-imide-resin 
copper-clad film 107 with a thickness of 80 micrometers which formed the 12- 
micrometer copper foil 106 in one side was piled up so that a copper -foil face 
might become outside, on 2MPa, 180 **, and the conditions for 60 minutes, 
heat pressing was carried out and shaping unification was carried out. 

f. it is shown in drawing 4 (f) - as - the copper foil 106 - etching-resist H- 
K450 (the HITACHI CHEMICAL CO. LTD. make.) The trade name was 
laminated, the resist pattern was formed in the required part so that only 



copper foil might be exposed to the form (long axis length of 0.3 mm, minor- 
axis length of 0.1 mm) of the viahole 1, copper foil of this part was removed by 
etching, and the resist was exfoliated. From the upper part of the part of the 
viahole 1, on condition of the output of 21 kV, the diameter of an aperture of 

0. 3 mm, and the shot number 6, it irradiated with the laser beam and the hole 

108 was formed. 

g. As shown in drawing 4 (g), 12 micrometers of non-electrolytic copper plating 

109 were performed. 

h. As shown in drawing 4 (h). etching-resist H-K450 (HITACHI CHEMICAL 
CO. LTD., trade name) was laminated, a resist pattern of form of a conductive 
pattern was formed in a required part, a circuit pattern was formed by 
etching, and a resist was exfoliated. 

[00 17] A withstand voltage test (MIL-STD-202 METHOD 301) and a direct- 
current-resistance examination (MIL-STD-202 METHOD 303) were done on 
this multi-wire wiring board. As a result, no generating of fault was accepted. 
[0018] 

[Effect of the Invention] Since a faulty connection does not occur with the 
multi-wire wiring board of this invention even if it makes small the gap of the 
diameter of a viahole, a viahole, and a wire as explained above, it becomes 
possible to make patchboard density still higher. 
[Brief Description of the Drawings] 

[Drawing l] It is a plan showing one working example of this invention. 
[Drawing 2] It is a plan showing the example of arrangement of the pre- 
insulation wire of one working example of this invention, and a viahole. 
[Drawing 3] It is a sectional view showing the multi-wire wiring board of one 
working example of this invention. 

[Drawing 4] (a) - (h) is a sectional view in each process for explaining the 
process of one working example of this invention, respectively. 
[Drawing 5] It is a plan showing the example of arrangement of a pre- 
insulation wire and a viahole which is a conventional example. 
[Explanations of letters or numerals] 

1. Viahole la, lb. viahole 

2. Major-axis 3. minor axis 

4. Conductive pattern of the pre-insulation wire 9. surface 

10. The conductive pattern 11. adhesion insulating layer of an internal layer 

12. Insulating-layer 13. viahole 

14. Tetragonal lattice 101. copper clad laminate 

102. Through hole 103. ink 

104. Inner layer circuit board 105. pre-insulation wire 

106. Copper foil 

107. Polyamide-imide -resin copper-clad film 

108. Hole 109. plating copper 
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